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(57) Abstract 

An optical fiber array having an optical coupling end where another optical path is coupled to it. On (his 
optical coupling end. ends of plural optical fibers are arranged. This optical fiber array comprises a lower plate (3a) 
^ JIP "P 1 ? 3 ' of V groovcs m forlned "> position the optical fibers exposed at the end of the core, and an upper 
plate Ob) which presses the optical fibers (I) arranged in the grooves (4) in the lower plate (3b) against the V grooves 
(4). The boundary pans of the cores (7) and optical fibers (1) are fixed by a heat-resistant bonding agent (10) between 
the upper and lower plates (3a and 3b). Further, the optical fibers (I) from this boundary parts ate Snightly fixed by 
solder (6). In this way, it is possible to implement a high hermetic seal having a sufficient airtightness 
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*©S«l** 5 0 — 6 0 V6MItt»$T85, u£08ni-. **>± < 

£ft, ^7XS(D±7l/-h3btt2BI4©t\ a v^3E*H^©BRt«a 
* ft „ B15i:SSA5Gl3lS7r-f/U5fltSM ( * VSOU*- K) 
%Vr<{ n 1 6 0tt«aSt*8F«Cft*. 

Ni-Fe«r>A-$4A<*7r^^>f K 5t * fBdt f 5 T U A f U - h CD 
fflfc, *7r-fA^aBBSBO-Bl:MShtl>5:ttfaSb^« Ni- 
F e*7>^«tf*7r-fni&«»B36»<D-»i:MSftTU&^ i: * & 

ttttty r-f AaggcD-,fr«S 7£&#&trJ;3 lCjgfig-i"5CDtfS^ b^o COS^- 

£ft, 7yn-^&i*nx x ) L, *»o*(Drt»C3fe7r-f A*Rft 
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CNfcfcfi£>£, L D £*7* y 57s (DIB ABBS* Stf-i:^ 7 * y ? U > X 

1 5S-g«f LftSH*7r-fni 6 tflus: tcio, NA'(BBPft) 

© g a ffl r a cd -cms « * a ^ ■ 

*7r^;n 6 (DBVSft'SS Bfttt3I*JB»&£ttttBfK WES' 

< fc. tfff&&ttC%tt«* DS^c h'817SSM*77^U6(04fl: 
tf. B*Sfftft«8T, *^BB*SA. ^ - ;* v $ */ - ^ £ SIST 5 fe CD 
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tfsmm-tm<DTu^yu- h*ffcai/;fc. v«©s^« + o. 3z*mTiQxu 

b-Pb^^4fZn, Sb, Ah Ti. »*4*t5A>ytjfeB6«4in 
mi«i2.L, ^fiSP 7 *x#* 5/^©}»ft»SfJ ( 2 6 0 Q C x 1 0#inJRTflE> 
#*&£*;6'0. 1%T&*) tSSSitJaXLTIgU: (01 1#JR) . 

*77^^(^-^>3-F$ftf:18 r *f AT* 0 , tf *v f-i* 2 5 0 

Mm b ©TUffi t fco ftyr* A*S« 1 2 5 ±0. 3 « m <D * © 

S* LTftO*7 r-f AO«ib*«€f*fc. ^piao . 4tfroTfi*T*>0. 8 

Bffig^iTii, S/'Ja^^i^-fc/t^i/yniiHOO'C, 1 0 0 0V 
T8£L£o tVMyfattt, V*MHtt20tfoO*-fXtliDI 

tfcOt, IRS^^W^xX hT^ffln^tCDttl^^^^^fco 

d©<fc 7 r^nrM CO m&Z&m Lfc©T. filT0»i*A6ft*. 

*KttflbS^V*iOX<D3fe7T^ AT CTS*. /wyc'i'st 
4 *JKJfiT*.S<DT, t£*<D L D ^ tCD3|i(>XS^ lHt«7tf5, 
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<mmm2> 

0**»«-»t*t*SCEBTft*. 46, Hfcfll 1 fclHi — <D«fJ5ESIgtCtt(U — CD 
ENl £ O T , %y r 4 A l « , i«T?l/-K3a, 3bCctoTt>K^^ 

SP5 ft# IT, ASECEttS titz±7 b 3 b ftfin* ft ^ 

4Htt(D^'j-r8li, *7r-f/t7U-fOft»«o*8$illi:s^t, c 
o*7r-f.Al(0lSlpi:R|-?lk4SJ:5i:»BSftT :®<t^ ftttdt 
ft£E-f£C t CJ: 0 . X y -r 8 ©flfJBIff tt. *7r-f A7l/-fSMHfi 
3*^ i?a-/POftO«S, «JtttLD7l/-f, 1/ >X7 l/^f ¥ tffilftfiDSS 

■H 1 7 fctt* bXTF? J: -5 t , ± • T7 U- h 3 a % 3 b <D$fc5gg&CD$8ffi 3 d 

^ tf3£$S ft, ^ ft K± ft* ISl^S^S^. 

H17C^£ft££-5£, 191 f kJt-Tyi/-F3a, 3b 

sns t eibsk; *cDA>jrett, ±-Tru-h3a. 3 b y-r 8 to 

f Iff £± • 77 U- K5fe«§lScDS^3 d t(DmM, 
7 r-f /*©EMH* ft Mftfcft Hfctt Ctt l m m ft jgg Aft ^ z k^S^ LC*o 
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%7 7<i Affi«**«*ffc LX<D± • T7l/-> 3 a. 3 b (± , 0 18BI:^ 

17l/-h3bli, BH&ftttXftB LTt>& < , ttltioTWfiBCDAVy 

±-Tru-h3a. 3 b 14, V* S*T * 2 #<D 7 U -f7l/ - h <* * 

X*W K 5t (Bg*S*lX l>«CO) Zm&L. JS7rf/US:(D?^ KJtfcffA 
cF tlXffiS&#> Ltti <fcl>o ft*. CCD V»GD«i£i: Ltli, HifiW 1 XKffl L 

sKW-rsBStBxfca. ccda>^6 \±%7t 4 lx©4>b»7* 

Hi8Ci:sf a >4T6 ttB»tt«B 2 l b 9t7 7 << a 1 

r-Y m . ± • T^U - h 3 a , 3 b©B©«niCA>y»ib*±#*S©£JU* 

7M FCD5fci£SB£ A*iv W 13 a > y#B * <t 5 ** -5 3f U ^ • 

S&t, 3fe 7 7 <4 K7 > A F t X 'J — 7 8 ilCD >\ b X 14* 

a- * ? v $ i/-)l(Dtzto lz . B 1 8 B iZm? £ -5 ICs £ft6©HfcKHI*JBJS 



17 



WO 94/23318 



PCT/JP94/00532 



Z®^>y${t btli, «»© Pb-S nm-S&lz. Zn, Sb, A 1 , T i. 
ft&tt(D&§3) 1 0 fc Lttt, »iL<tt2 6 0°Cxl 0 X*£ 
± * T7l/- h 3 a, 3 bGD^Htt, ^ya>, 2f^X, -tr^ ^ v 2 CD 
■HI 9 A, HI 9Btt, jfc7r-f A tTU-f FOjfeJIBCft©*? J?a-^tCD 

*«*«H*flgrtT*»ttt»Br**scH-e*s. 

■ 19Ai:StJiii: % A>yXtt**»ftli LT«0±0«2 3 4tttf*. 

80«Hfc*7T^^l©iBlBi:*»BI--¥Bka:SJ:-5C**. *SE 

K«t a«SEHT-ft-* 0 *7r>fn7M f ttjtatwea*^ s?a-;bM t ntz 

-^CDHH (Z) t-^ lT8^f Sifcgtffc D , *tS?a-^MO» 

*C4r-X 3 1 * Ktt, C0D>r-X 3 1 C^lTS^tio >r - * 

3-1 ©»Hi:3l£7 r*f l/*f F iitt; #Ilf 3 4 i: Lt^f Sffi^s 

tCct^SSXIiY AG V-+f-£&Cfc oT8&t5C tifitt* Ll*. 

H2 0 "Ctt, ^-X3 10«Bk*7r-fA7U^F©Hktf, 

t5 ± -5 HfrfcftSo H*, #Mf#3 2, 3 3tt, * ft? tils > XT U 

B2 18, 3 l ©SB.ffirtac, 3t7r>f n7L/>f rmshfe 
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fS0D35#£x#* ^Bf&ttigsai (2 6 0tx l 0 8>iJD&T© # X SB£*tf 0. 
1 %X'&Z> ) T-X U - r 8 CD&gB 5iDaALTi^Lf: (0 1 6 B#!H ) e ffl 
£ Ltzft? r 4 A3SK(i, *-«>3-hSft.fcl8<D3t77-f./^«9, 
^(±2 5 0 mT-HS6 Ufco Sfc* * 7 r << rt T U 4 CD^g tt , 125 + 0, 3 
M mCDfcfiD * ffiffl L, 3T.fi'£>t 0 . 3 m m&?3CD * CD fcJB ^ Tffl^T £<> 

li&tl8i6l*I»l:LTl03lS7T-f AC(B6*«St5ti 
0. 4 jumg±T-t> 0 . Btfintt^tl, 0 xim BL A £*fl * * w fc £ £ . 

Ltao±0ffi2 3 £JgfiE L, *GD&, *77>f;T7U^Fa)fi8Ii:X';-78 
©*Wi:*RI-¥ffifc ft* J: S £»■ LT, 5* A-JKD3tt»Si:©«*C# 

Ufco 

&*-/UM SSati *-X 3 1 i:*7 r^f A7 l/^f F *«at 

3?a-A«iat5U>X7V-f 3 2 ft tT CD &» ft fc CD fS X- £ CD JR H Z (20 
0 Mm ) 4«l\t»* Lit q 

Z<D£5lZSlftT2>Z£X. X U-7 8' <D«H*3fc7T-f /^7l/-f FOBIk 

JFIrJ iCfiXf* 2 IfiCDE 0 ©IHIEtfffiOlB'&tf^Sfcft D , X, YTS-filkXYii 
<HJS0»3> 

H22A-B22 C.fc.ft©*ll5 0S*5*'f o T7t/- f 3 aCBItfehft VI4 
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So 

»J-78(DftSi:g^t'A>yS2 2Cait5;t*'t*t, X 'J — 7* 8 CD F*3 
iftfittt, %7T-4 XT FommtZ y 8 <D5fc«SkODEK(i, 2m 

CttIStt**Ot, X iJ-r8*-CA>iTB2 2»i:iltfT^-^tifc 

B24A-H24CI1, CB1S8 a £ 16 1* fc «iS * 9 1 • 

.HfcS^T. <Oft«J:9'J>ft<kt lmmtt±, #* b <■ tt 2 m m Jtt± Cft 
*£S^T*«C8Sff8 a^otJOft lfc!tt«tt5X y-78*±« 
T7V-h3a, 3bO»i|i:Bttt*7r^A7l/-fflD«a*3%t*Ot8S, 

BmSftft^it-, *7 7^fA7U-ffl!).8t8K:, ^S^kfS^-f 
i-T7l/-F3a, 3 b k U"C tt * V > , ^7;, t7^;?Ot^ 

r ti * x t* * n e © & * * « $r n t r * z k a* a ^ • 

lir > a k*"ef*6*ifetS/t*ft.to)^7 ( Bestir i^a n ) 

CJ:5±7l/-h3b«^ttT7U-h3at}?Et8CDl:*«'C«S B 
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X y - r 8 **dt50l:»iS:7>^-44i: ITSNi-F eJS^-fi^Jf 

»^^-^©ftttl:, *ft6<DIHft:IRH*.Ktf L T + £ tz a V^tfSIS J: -5 

AVyaklttt, ilfcCDP b - S u&££[w , Zn. Sb, Ah Ti, S 
%Vt4 A7 t^©«ffililffe$ftTU*Chtf&gT-fc*o a> 

y #3 tis $ ft Km mm. « atf r * © r- & * . 

0^-x8ih*7r^A7l/>f >fl^XttY AG i/-1f-*ftir J: 0 
A7L/>fSIJ: 9 ffl*Mitt';frfcffiB*tf Si fc fc-J: 0 , a CSS tSSt 



21 



WO 94/23318 



PCT/JP94/00532 



<HSfi«4> 

n*ft?ij£i£€ 5/'a-/l/tjpt . * * 3? a - ;U* , * 5?a-^ 

0 fc?£i?*«s*iao 

f5?a-^**5 1 tt, ******* I/- If *- K 5 3 , 3 CD U — if ^ 
^-F53SEBf 5IC5 2 Stf l/V 3CJR 5 4*ffil, C{D«5£££oT, 

iti^o ccd**5 i rtastzti, zoin&stikifi* a a arc a 

S2 6(C3K7r^^ru-f4 oc^itt^lT^to *7r^nri/^40B, 

«R<D V» 4 3 fttzT? \s~ bALt, Z(D±lZWl&tS *lfc±7l/- h 

A 4 4#ttff*£>3 tiT US. fefc, #j$##4 51*. #W K fcf >tf*$A£ftS 

H 2 7 A, (2!2 7BC^-rJ:^iI. *5?a-^*» 5 1 «* , 
$B5 5*fl£&S*i&attBStE5 0€. ft 8* t t T <* ftT Jt U . C 

H2 8 £5* + J; 3 *»Blfi5 0 t Jt7r-f ATlz-f 4 0 k©»* 
i*, #-fFtf>56*JHUT*AUL. gVaH-CXttSHA lit, B£LTfc 
AU. .* fc* K7r^A7M40tt, 5 7T-^rS$ffi£A>y^YA 

G U-tf SHUT* 5? a 5 1 ( * - X) C»LT, Sf±ttSTHSUT 
tiu. IfCS^KDS^tt, H*r*8£HfB«4r'r*8*ak 05*1* 

**«BfcS!«»M-CfflST 5 C t*»ff * Lu. 
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£fz. H29A^H29Ci:StJ;iC, ft?-* 2 i5 4 K fcf>» 4 

KK>*4 5ttgiI?l£ftoT^Sc 

03 0 A, H30Bi:i^tJ:^l;, f?a-^**5 10^-;«»T\ it 7 
7-fA7U-f40 2::&<Si£BStg5 0 t«*'Jy73 9 ft if EiSt 5 f: , 

. ft * * £ © ft 7T'4 AO it\ 025AC/Tt<tol:, ^7r-f 

4 o-(D#a«£. c o & ?y * y a -;i/*te©5t y 7 << s;i-;i/F fett 

Writ LT 1^5. IflDSo^^^V^S 8 at, *77-f^7l/-f Ft*t5*3 
*9 9<Dtt&J\W>?S 8 b t $»*StTBf t-*(tt5 (H25B) . 

£fz. H3 lC35tSh.5J:4i: % &JHX 'j-760$*77>f A7l/-f40CD 
»JBfeiH»LTt>J:^. U 6 0 tt.. TOM Lfcflffifcl 1 » * X 

?*iti^„ &jkx y-76 otDmviitnwT-'b &mx-b * < . €s?a-;uc* 

*>*TRtH-*i« 1( atV 0 £HX ij-76 0©figli^77^A7l/f4 0 

E27A, H2 7Btt\ M^jfi * 5? a - ;i/ 3fc 3 * * * CD Oft* 

*OflSC*7 7^A7l/-f 4 0tfi*5, ^ IT, # 7 T *f A 7 1/ -f 
4 0t»lt. »fm#3***©#Tr^ATW F*tt*S*S. ;r 

3*^0*77-fA7l/'fFtiJ§?*tl^e 
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V«45(i, H2 8 tr^-T«t -5 ■ CttXSftT^T* J; < , f>8 

?2*Tft < T* «fcn. 

03 2 IS. ± • h4 1, 4 2T-ft&ii&, a > *f ? ^ - U fc# 

7T^f;t7i/-f4 0O«*Sf(lllfBSItS5, TftfcS, H32fc£^T, * 
77^A44U-T7l/-MK 42t*»a», #9 * fli A > ^ 

A>^ttas«aB**Aft^63te7r^ A5fe«^6aoiiO©tf* < , 0 3 
3C5Sft«J:5l:, 05 ittfSC 6 1 *KttT£ < fc\ *<Diftj&tf a > # t 
JHkflDWJfiift ft*. C0DJ:5ftSBg&6' 1 £ K T < IT, 

if:, T71/-h41tt^U3>f9ESSn, C0#-fHh:>*45<D*Htt 

H33C5%SftaJ;SC. #-f F^>i45tJ6)Ht5±^l/-h42aBT 

TrS]£<0#£fST, 3fe7r^r A4 4 *ff fcft-sTlrV-*.. 

ft 43, ±71/- K42(D^>^^Eti, 17l/-h42 aS^T^U- h 4 1 
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31 L T I* £ c 

t4K&W<D9? v ?ifi&&&l9t7 t << Kifi&K IS< & *<D£, # - > a 

< . il#£DP b - S n«#4C, Zn, S b , Ah Ti, S i , C ulfCDgxilU 
»4Jn*.S*tD4«Stf Z Z k^T-f So A>y fc#*3±E«ilD» 

CDE^*tt/N>^ 1 0 Ollfift 0 0.01 - 5**», »ib<(J0. 05 
. ^ 1 • «ttJ»0E^Stf 0 . 0 1 S*S5tc«£0»^. #7* c 

0 0 0 V$ gift] LTftfi-SfT-S C Ll*. 
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#>T Ktf>*4 5*filt*fc, *<D~>- frftemtftZti* * H2 9 A-H'2 9 

H2 9 B KK>i45#HlLT4<, MBiTri/- 

H2 9 CT-ii, jtf-f K e>9!4 5 f*»£K£tS 5 1 t , fro , € 5? a - 

;u:fctt5 1 ©>r-*x*HHfc:. itttllt^SO'C* fi!Sij± i: 0 ft * 

iiUiO 18 0° EfctiF#*?rf8ktt5 0 

B33t:u:. jbaBEffl<o»K6i*tttffc*7T-fAri/-f40*gsi". :<DJ; 

f&fc*>, %v r 4 *7 l/*f 4 Ott. ±7l/-M2atli!'Jl:l/l^-h4 
2«(tTU5. ^ IT, SB 6 1 * S&gSIS&A T^U- h 4 1 £©K8 

?&Xft£;\>?&Z(Dfi®lzXt>te^<DX'. S/-^ L£;frtf S,i£»±©i:fr 6 
HI 3 4 tltt, H33(DSffiWtfiR*nSo B34CS^t, SI 3 3 (DSSS 6 1 
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035A-035D(Z(i, SffiMFD ( € - K 7 ^ - ;U K g ) 8ftbfc«77 

-f^ru-fiDjj^ssftSo zfttcto, wrntoif siiHtfit < ft o . a&tf 

X C * * p 

B35Ali, #7r^ATU>f40CD*^a-;i'fBl<DMF Dtf&* LTUZ. 
C**>«>«ifc*MFD6 9 *5*f«StBI*CSS. 

-K3te7T-f/t©MFD©*C»LT20 Xtt±, »J l< ttl 0 0 LT 
H35Bii, *77-fAri/-f40fl)MFDS*8< 3fc 3 * * *<H<D3fc:7 

r-f u-f f 09 £^ raise H t-s 

H35Cti, G A6 84-3EEIIL (WilXO. 8mm) ttfc LT 

gl*S M7 r >f A tffliStfffi L^tf* ± 5 0 %lSI^ot $ «fc ^ . £ fc. 
E3 5 Dtt, 2.MO*77-f^(DIlf8«tJ;9*3*i'*rt» , CMFDt 
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t&&$ b^o 
^Sl bUo 

S3 6 A, 03 6 Bli, # 7 r -f AT U >f CD$g® iz , h*>$4tf>gfg 

SI36A, H 3 6 B lei* , 7t7r^ A7 1/-f 4 0£DgIC, fil£9* 3 - N 7 1 

»0HD»-C#X Jt 1 KBIT?* «*tfxtf**»IBS* 

8©*7r^A(0i8.^j(gaB»oMF D #Jig&W £Sfc*S tiT t^^i^ #3* 

«fc**bT. n T*f#<DIB!fr*£{£T£-tt£ w t tz £ 0 , MFD#SSj6^$ 

A77^V7Mfiffi©p^S©*77^Att, B4g}gS8575*^ 
ttl^:^, 3fc7r^/t©M«£tt;fcMFD<D««±#* bU. 

K 7 T J A 1 2 ifrfcffl ut , VSftutfc^ y 3 >gtgtc#^ x «H 
■Ifrbt, *7 r W /T* > V 3 >StST*MBE b , a >^ *fi««itA b T . £ 
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^-XCI^lfco L D * a - /K3 tt , Jt7r-</TTU-f *BBr*-I C*-& 
5?a-^C$tfTBftttlBa^ 0 -BC9IH8 ( X v ) tolttt:*YA 

as. 4ixy-r60tt*77-fA7i/-f4o beca^ttKn* u^r> 

S«L^t^5, -1 2 *&¥J3T*ttO . 35dBkJli±BIlfi:tM/^^'e8 5Z 

MFDia»©9. 5tfni 1 6 1Btfiii*t!t*Lft*3*^*k*77-fA 
7U-f tolNTrX M&ti5, flftttfiO. 20dB t fil± ** i * C\ S 
SA?*;*tiiO. 0= 2 d B LfcHfifcS Lfc. 

A=l- 3itml:»l / TSJi:3 0dB£l±OEIf3^h'e8 5:k 
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*77-fAffSigiKJ|;Rtt5:J;t (H3'3#JH) jfe 7 T -f A © V * *\ © 

»*B»»l:*-f K tT>fcT-jfe7r-f A7l/*f *tS£S*Si:* n#fcJCH**=F 
H2 9 A* if tz&t J: *5 lc, 2M F t: C k , fftJ£<fc 0 a > 

B C £ 5 o 

<mn9is> 

*1\ T7i/- noi EcjgfiE;* n £&»© v» i o 1 art ^n^n*? 

r^USEiL :©K:±7L/-hl02SIia$ 8 ;:© J: 5 tc L 

TS»(D*77'fAl *»»Ufc± - Tru-hlOls 1 0 2©-iS£, £J5 
K(D77>3? 1 0 4Q4 1 ftS(DHdB 1 0 3 l:»At5 (0 3 8, 3 9 ) 0 Z<D 
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10 6 aStt^^^U- hl06#£I£<*ftT£0, Z<D3l»^^- h 1 0 
77>i/*104Cl8t5$T»At$ o ft£, 7^>S? 1 0 4CDfi#« 

©gspgpfrii, ± • T/i/- h i o i , 102 * sat *£g* 

ItSAtfiO, ^CD^A^T LfcttSTe. ± • T7l/- M 0 L 1 0 2 <D 
MX U-ri 0 5©flB*6JHl:SSlfl LfcttBt* 5 (03 9) c 
Sax»J-7 10 5(DJtffii)^3Sailfc±-T7l/-h 10 K 102 
<D«SSS>\>^»fca« L (ItS L&H 1 8 C#JH) , SEififHB*^**:: t 
CctO, £*fi!Sl*2g&CSS£T% Z<D/\># £3£«-f£ (040) o ZJlCio 
4IX»J-7105, 77>^104, «^tt. *77-f;US»iLfe± 
• T71/- HOh 1 0 2CDH£* /v> ft, i*i f SfttHltig 

. ±«T7i/-M0K io 2<Dmmm*mm lt» :6»tti:<j«L 

fcA>y*l**L, 3l57r>fn$8ai$t, «ffi<t*« (041) o 

CO®, hl06(OV«106artl:*M KtT^108 £SEi8* 

* LT. KK>ld8t±-T7U-M01, 102 t$SlM:E8f5 

3ft&©*jB«c*7>/<- i o 9 *is»-r*. :ti(aot, v»i 

06artfC^WKt^>108^@^$ft-S (042) 0 

y-rilOSffALlSti (043) o Z<D£3lzLX&ftbtzft7 74 
T U - 1 0 0 £ , H44A-044Di;^LtS<, 

*C «3fe*^T L/^XiiS^JR^r l/-f CAC»JSt«ICBB7l/-f 
ft S ft S?a-^*ft 120l:J}LT, :<D*7r^t7l/- 

100^R$$t (04 5) , ^>yXttYAG»»ftiftffl^T«afa±Lfc 
«»"C-*fi9.tB5ELT. 3EWfi«« ^i-^ttS*f S (04 6) . 
<f£M056> 
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V-hlOl k±7L/ - h 1 0 2 C «£ OffiKifefcSftT^S. *LT, &7 7 4 
AK ± • 1/-H 0 1, 1 0 2, 77>i/*104i'-#i:^5J:oi:, n 

4 Ktf>108*fiAT^0, J^ri/- M06CDV»106aCJj|$nt 

T£ < £: , *©»jft-e, ±-T7l/-hl01, 1 0 2 (i<fc S , *77^U(D 

/>>y*fi:LT(i, *77^n^7^(D»§Cit5^>^, iI#<DPb-S 
njRdfti:, Zn. Sb, Al, Ti, Si, C u 5 © »mtt £ SO * * © 

S5»i:\ B47A-H47Di:5tJ:ii:, II 12 fcT^U- MOltfc 
Si^7XXIlSi-S i©H*B»fi-t?«fi6*ftT ^SC ktfA^o 

ts i©y-r U$ hX> FIZXZZ tifiA^o 
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77>?104, *7r^U, ± • T^U - K 1 0 1 , 10 2tfSlfB-¥ 
ECBf'JSS ftr ^ 5 3 fctffli*. 

H4BA-H48DlC35%S*iSJ:'3C, *7r^;US(f± • T7U- 
b 10 1, 102tf77V^l 0 4 i 9 S6 sua T^*liia©^tf 

::t'> H4 7 a-E5 i e t:sout, atMsas^s? a-* * 

T71/- hlOKD^VHOlafii:, 3t7?^ni < BS* S n't ^ & lO 
SSSLTt, Z©±t±ru- h 1 0 2 tMiar , *7r-fAU#5>rt 
So ^ LT, *©»«tl679yS?10 4tBOffittfeS, H48A-I24 8 
D £ ^ t" J: 5 (C > A>jf|:J;,tltSft5 B 

&*g<H£^ (Bssntivs^) cattT7 ^ v s? i o 4©rt«i*$>- 

S£o T . 1215 1A-H5 lEtsRSnSi^C, *77-f U-f OftMtt 

f4t>^, B4 9C^*n5J:iC, ±'T7U-M0 1, 102, S112 

K«9*BF*LftftC (H50A-H50D) . 15 << KO108t, 
»«*©»HK:«*t6tiftV»l 06a«t»XLBft-f 6. ^CDXgtt, *CD 
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/Ui:LT£D^7>A-109til?n, LA^ti^y 1 2 0 rt©# 

if, Tru- noi(D*v*iourti:, *7r-f/n (H^^nrt> 

ft lO- £Ei8L-C&, wCD±C±^U- MO 2Sli3T, *77^UH5 
>^tio *UT, K5 3A-5 3Cl:^tJ;ai:«§ligt^o 

B53A-53Ci:«tJ;ii:, feffttfr & tlfeB** 1 1 3 a < /\ > 

yitt««6tt»»3H) (Dffin^t7l/- h 1 0 l±KffittfcBl 1 2irJ:0»tf 

e»nr, j^ru- nqeoviioeacjtnajftkt, 

EJ54A-E[54Cti:, *77>f/t7l/>f BfB LfcttBSS LT£ 

0, SI 5 4 Att*<D±BBL 0 5 4 B ti*<Dffl!®l2, H 5 4 C I* * © ft ig <D «f »r 

EI55A-I255CI*. € > a -*©jteJBflc#-f k t:>i»xu &SffffiH£ 

BI*6tlfcV»l06a«Z»XL, #-f HKVIOB, #7 r-f 1 

llOaSBBCAvyn 3tB2t5. £JS7^>^ 1 1 

B56A-B56Ci:stJ:5i:, 3£B£9ffgb, *77^A7H 
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o IZ L TKiS Lfc ,12 5 6 A& if CSS ft 5*7 r -f U t* , H*B 
BtfBFSS ft v 3E£fcr^ > y £ -;w£ft , ^ * -;urta>3fc 3 * ^ 

7tt, H53A<cift:gttJ:5K:, ftttHH & it A $ ft /\ > 9 V ft 1 

ri/- h 1 0 1 Xtf/XttSif:/ U- M06©±fc»l*T6 0-, »S*ig£M 

Bll2fctTtt, E57CD«i§T-fi<, 1$ tc 13 5 8 £3% $ ft i 
IK, :ncj:otJ:7l/->10 2 ©BSCDffll«tt* I lRl±i-5 . 
059tt, ft £2f-f K tf > 1 0 8 4, S»tt«fc*^ VT'tS^vV 

H59 CiRSftSi^i:, K e>ft»»-r«V« 1 0 6 a tlRtt e> ft 
*Ffcf>108«:*±B©'J>ft< t fc-g&tf3aj LtiD, ZOmftifiV v >X 
-109tlSSftTl^:ttf» Kt:>108(DB«©i*6aSL^. 

PCV 1 O 8©-SSi: v gg§31 0 8 aSO, >rS*T* 
fit*. & 108aH7>7t5;ti:«J:^ K fcf V 1 0 8 

o cd sg« $ st bj3 r * ttssE r- & * . 

^>ffl(0V«l0 6ai:SLt, ±« T7l/-h 10 K 1 0 2 a*jg*& ffi L fc 
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6aC»LT, ±; K 1 0 1 , 1 0 2#5S££ LfedbM* LT^5:t 

* 6 £ . H 6 1 C 5* S ft S J: 5 £ . 77>5?104li, Ke>*$ftt5 

JUT'i/- h i o 6®-*8-0Bc£arr*i(ffsi 04bt«rtt5»»s«i, 
« amass io4bj; 9*^-*ai©^s-^sa* i04as«it^i: 
tissue*. 

CDSfi-tt* Bib ft. SSSIT-S^UT^ <fc < ^>y«>YAGU-if CJio-XJfe* 

viio6att, &7 74 <bm&frb9l*tzinx2tix\*x<b + 

H^Sft* J:"3 C«Srtt"C#-f l e tfyi*2*-e&<rt»*^. CtD*MKfcf><DV 
1106 att.ftOffiH»»*e (WAKjfen* *.*fflfc#-f Fe>»6B(t5ft 
if) tf&fttX#7 r-f /T7 L"f<H£& < T***>4 n**. SftC^^r-f /t/l/ 

*fc. £®7 v > s; 1 0 4 CDJBttti, ftlT^AIt^S<, *©#3CiS> ft 
77-fA7M fc»B»i> , it««* L I* 7 >a - ^ 3 A - ^ . 

H62A, H62B«:, % V rA A CD -SX <*:£2&# M F D g& $ ft fcttH $ 

car** it. %7 7 4 A 4 0 aCDMFDCWLTx 'J>£ < - # X l* ± 
**»12iE£mtt±, »*L<ttl5 Mmtt±CM F Dtffc* SftTJKfS 
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O^m^TWI Ll^o ftfc . 0 6 2 A<D#7 r V a 4 0 a , ilCIotM 
F D #3 0 amtfi 0 ^ B62BO*77^A40att, ?3?i-^*»i20 
©rt»«©-«8**3 O jamT-SO. ^ffi!lfC(tta-r *ffcigtf9 . 5x*mT-££o ft 
J3» He-2B<D*77-fn40att, K77^AfSi, 
#S#f 1 2 1,1 2 2li, * n***^*.-^** 1 20rtl;ES?nfeLD 

3B. fl^tf***S'«fi»*JI9*'a*'Ll*. 

Si ^ ft if t CD IS^M(D®i*tt0 Kg a *«J5t 

r >f ^*H»»-C=H*ftCSBtt#H*Bf« (ft B* # -f K 

<3lJS0J7> 
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>T£^L, 512, 5 1 3 &5k*¥-ft&&±tzm'f£ * tlfz L D 7 U 4 , PDTU 
^f$^L, 514, SlSli^neCSSstSLDffllC, PDHIC^^t. 

tt*^»jit:Kit*nft tor-* o , r> > h -raise, %v r 4 *7 

U "f 6 0 OSSi i: It, T U -f V LTH'bS tl, & S*«> a? tiT -ft 

. ft <* *i a o 

;fl)«i:L-Ctt, LD-PD, LD-LD, L D - P D - L D <D X 5 (C ffl * © 

S£*a>*^-;Mi, 5>3.-* .(SI??j-)H fcg#ft* 

■ 9*3R*Rlt?fia"r gfifit&^©£i£* fc*ffl* V*-)V 

fcttu. jt?r^^7i/U**«SIS!: , tll«t*i#i:tiH«rt 

*H !SW (D 3t 7 r A r u t * 3 * ^ * i: O B * KKVT'tifll^, 
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HCfcHT. Sifv7l:*7r-f/tV|6 0 2 A J U0X$ tiTT7U-> 6 0 
6 *««L\ :(0ft7r^f/tVi6 0 2fil:, *7r-fA601i*ltfmttT© 
tt#?ttB«ft*ftT^s Q Tri/-> 6 0 6 C«-f Ht>VI6 0 3 

3#flOX£ftT£ 0, ±^U^ h 6 0 g fcCD'H©2M K t: > V« 6 0 3 (D'Jlrt C 

±*T7i/-F 6 0 5, 6 0 6 O.»JB»C, 4«77>^ 6 0 9 (EI77#JB) 
*7r-fA6 0 U*7r-f^ru-f 6 0 0i:»LtB!)ftflt5**i:, 3 CD 

3te7T-f/T*B5e-r*B»JHfcLTtt, fftttt<D*l^ «A K 2 6 0 ° Cxi 

So 

A>y^tLT(i, *7r'f;^7^©8$i:lt5;\>^, ii»CDPb-S 
n^£&£, Zn, Sb, Al, Ti, S i , -C u «<D«l0#*iin* fc * 

tf&ft*.. 
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8»6?Uyr (H*VS*lfcn) 4if(DffE*i:i: 0 , *7r^t60 1 S*7 

H fc * ^ T , *77-f;t6 0 1ttU*;f 2 5 0 (int*5ft>** ( 5 n> ) E 
ML, foLLCJtB <#JS#^6 10) ,.«lMStPDi:»(6 (#1S§ 6 11) 
^tTEEL, :tl^ft>*^Sl 2 mm tfy ^T-Hia±fcEW t/Tl^*. 

CflD<t 5 ttWtfSL EC «fc 9 * «7r>fA7M 6 0 0 L D&tf P D7M 

*Hi&L\ 5o *>s3^g£j&i;T&77*f at i/>r ©5t 

E76A-B76Dli, S3tt ■ «3fc5&^©E?J«£^"t«5e0T-& 5 . 
*f£JS0?T-«:* 0 7 6 Afc***3ftH^MEMCMRi*ft*ci:a< . ft 
AHTttliT 6 LT?ft fcEW * *lfc¥fritaE M (H76B) , 
H«^H?¥fTCEMS*fc = iK5cEM ( B 7 6 C ) . LDffi(D77^nfcPD 
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±fB©S£, ft*¥t LT L D , P D « fflUTiftUJ! UtU5#, ^ ) ^5^LE 

#§6 0 3 'tt, #*fh*ferv**st'f. £ * :ft», Gi7fe77>fnt:t,iS5 
■c s * . 

H78A, B78Bi^ &7 r 4 ny u <( 9t&Tfift7 r <{ xy u << ts&mtbft 

*7r -f/tpM FD^»^$» (B78A) , «^tt, »/Jv& 
ft (B78B) LTfc^Tfcgi^ *fc* *77-f A71/^f C«fit5*3*f 

-4*. EI 7 8 A*. 6 2 1 tt, *77-f D#*£ 

tv«»*. #jS$§6 2 2ti, ZCD^7r>r 1/ -f i: JS^"f 5 3fc 3 * ^ * «■© 
MFD*T**fc/J%S < &^T^<tt8S«3<LTl**. 0 7 8 B * , 

§623tt, «*JH©*3*«'*flC;ff;l6ftfc. fiWCDSM ( ^ > ^ ;U € - K) 

6 2 411, Jt77^;T7L/-fffl(:9^^f;77>fn 
(DM FDA*, 3CD T V W ftT-gft IT USttSSS It ^ S 

10ch©LD7l/>f i: 1 OchCPDri/^^ZOc htDf-^ - «7r 
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iOCX- Y < ft* J: 5 CttttSftT 

%V 7 AT 1/ A iZlt, flSO. 7mm©#-f K fcf > *f JS© » tfflJX $ tl T £ 0 . 

:ncatT, <D*ifo3fe 3 * ^ * * r »y a a •> > y w 

CO#*to3l£3*^ ^ rt»"CH-7 8AKStJ:54MFDS»»tiBlSl, 3 0// 
m^?,9. 5 Mm ICSft S ftfc#i&5fca * * * *fl£jfi£ Lfco 

&±iftW Lfc* *5 J:n«X\ ttTOJB** ft *. 

(i) LD7M, PDrix-r^^y/ty^-^ffc-ficktc^o. r v 

( i i ) yW-5r-^Ai>s?>y^*7r-f l/-f tfffi*2-fe y h#gT-& 

igkft*o 

( i i i ) *7r-fA7U-fXttf6Jfe3*^irOMFD««UlTS< Z 
ktiD, IHA^3K3 * 0 *U£<D b \s=7 ■ tf> E 6 © IS J; X 
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<XtK«8> 

a 9 *ir$ it i^o 

A^;>^Bit E6 ft if T- 03^ LtzftV 7-f *T U -f tSSBUtir*; 
*A-*:/*-fr0#=i***3O2, -3 0 3 *rt«£§ttt*ftT«»**IIIE 

A")S?>yCtt, IT, 2o(D/n9 3? >y*>&ft 0 , £ <D 2 o© ^ 9.3* > ^ £ 

<tor, ^wea^s? A-;p*tt^«»**#^fcfcoT^s. ft*. 068 
;:©&?«££* $?i-**B»L, a^tt, ft*Lfcii**»a'j"4. ig 

BfiffBttSftftrvyry F#-K 3 0 4(D-«Bi:iSSht^5. ft*. 
I** (I964$I) . 

It, ftB!3Q5CST»fii:, #3*9*302. 3 0 3 ^}¥Xt5i:, a«) 
^?A««DA!)S?>irBi**J*^ 3 0 2, 3 0 3 S*JHBlP6«»-rio 
C©tt!BC£HT* ^ 9 S/*>4fB©-i8fl|tfA9 3?>yA©l*««C{ftS i r<5» 

^9 5?yyB©ft.*ffl£Btt&ftfe£tH»2 21ft 
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/^^^ArtC^ttiA^^V^BOBtWJ^nio COSH, fcn**- 
* 3 0 2, 3 0 3li, ^^^>?ArtCRSJtl$:i;i:4:5o 

tit, H64i:^tJ:^(:, l?JfiSt^a-MD, PDSStllfeA') 
5?>yCt*BI3 0 6 »fRFC»Xt*. B6 5 i:St 

^•>5?>yClO»l*S 2 3 1 36*. ^»>5?>yAfl)T-/<-B2 1 3 *jR0«*T 

<DMi&3B2 3 2 CfES *IT , Z<Dl?E£fc (£SJ306CD#|pI) C»^T$fi 
U :ni:J:^t, B-66l:StJ:il:, A*.^V$ r B<DSHJ»2 2 a «> 

y>^A©Kffl» 2 1 2 *JB 9M*T*tt"f *. S8ffl»2 2-1 i: jSB 

SP2 1 2lDi^tffii$n, A*3/*>yBtt, A^^>^A(0^^^tllb, 
£933 0 6 OSftCiftot, £tt^Tffi&ft8'*:&*. -T&fc^, a^S^^B© 
fflB<D&Utf]§?&3 ftfz L , CCDSSfi BTie'CDSBtt. II* *9 R T- tt ft < * a 

^S?>4fBCD«a«2 2 3tf/ty K3 0 1 fcIS LtlBBSftS. ft * 

/M>S?>yBI3:, v>i>S?>yc©»»«2 3 1 tC^oTR^^ 

:©J:5«:l«M«ailT5: C <fc 0 , EC.r'jVr^ K# - K 3 0 4 
-77. cco&*§£ »»r A-i>s;>yc*ftH33 o 7^.isit:5l*Bl 

t (B6 7SJR) * CCD* -5 CAiJryvy C*SffiS*Si:, ^f>5>yCC« 
lt5»»82 3 1(D)RSy i '>">^B<DKMgB2 2 4 tlitt5, Z<Dtz&. 
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a V V > ^ B li . a <J V y V C t * -d T 55 EP 3 0 7 # ffl c 5 1 o » 6 n 5 3 t C * 
« (B6 6#JR) . , 

A-^vycfcS&CfcBJS 0 7 7jIr] C§l t K f i: . 136 7 £ jj* «fc "5 (~ , A 
fi7>^B©SgaiS52 2 1A», a S s; >^A©3S1BS 2 1 2 9 jg;t.Tgffi f 
S. IfRC, /n->^>^CO»J#S52 3 1**, a * > ^ A <D r- - M - SB 

2 1 3 *mQ&Z.Tg.GLL. >\^V>VC\Z £ Z ^ V ¥ > if B ®&k&&m®$ ft 

wCOa^. a 3? V ^ C ft C-tt » &5iJ£j£* ^"i-;i/LD4»^i.e,ftT 
<-fc«K 06 8 tl^-f i-Jft, 2 3 5 SSIti ; ti'Jf S U>, CCDBiE 

fi2 3 5tt, A->i;>yco}fA«a5i:«g^e > nT*'j, /\#y>trc eit» 

*lfc3E*Slt2 3 6 tw«fc-3TE}fil§SlC$fcS*lT^5. CCfcStK 
SIS ITS ISC: , w©SiE«2 3 5tt. S?a-;n:J:otj?ES nt. 

ASi/i/^rtflUcxOii*, 3IS*/j¥& LfeSSCtt, 7C<0ttBICg«f5. 3 CD 
«fitCJ:oT. ^©■%± l ft3e#CDECXIt1-5(D £Bi <- c fc tffS 5. 4*. 3 

3Ttt, £<DSKtS2 3 5-0DHMM«CD-M«9i tftCilr-T.. ft.<t>(l«ltftJB 

r<53 k feBTil-CSS. 

ts, 

H69JJ, J(SS?7l/-fS2a > -£LT#l53*f *i7a-fO?SS 

s* « a i> *> > ^ a it $ a** ftjgn-c » * . 
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4 0 3 t, #7r-ot7iM (87 191) £rtjS*£#:i*^*U'-t:;r*^;i/ 
»40.2i:A«-{(:fl:SftT«jasn5. tvV$>{rBtt % $ti*9 9^*79 9 
;USP4 0 2 CK^irf6a^*ff l/«lttftS^'y S^a -*>«*4 0 7 £ 2fi* it 

*jtf-/tg4 o 9 t«ftf i*±m4 o 8 ci o , 

H 7 O A-^'H 7 O C fct, ^^S?>yAi:»t«A^i?>yBODy^ltl»*B 

4 0 8#{Rjkr-^B4 0 9 k***otU5. L*L, «lhx-^» 
4 0 9 $i±il\4 0 8^ftOS^t (1217 OB) % /\ V i/ > C k. r\ V V > B 
t*8*t5. C .RjtJR4 0 8tt7n-fv>yiL4«'fi2mntft!), 

A'J^XfAkA'j^vyBtliJtt^ttBCta (07 OC) o 

E69i:^l\T, 2Sfl!)7^j-^>a8407i:JfL * 7 r -f A 3 - K 
4 2 3 ftfc**05fc3 * ^4 0 2 ' tfillS 2 *l T £ 0 , *»o*;t»A3* 

^*4 0 2 'tt7r>a-*>IHI4 0 7 i*Lt, /\Q i? > # B IZtt LT ^& 

* fc* /M>s;vyccrtjB*n52«(ojte^^3.-;i/fc«*6ns3te*-f40 

#^<D3t^5?a-/Hli6iL':7';>h»tS401i:lS*ht^5o £ 
fc. A^^V^Btt^ftjeS^^a-^htiffJlC, /^;^*-K410±l:IS 
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*fc, *^ y*^^B**ttffi«dto*«OEI«Xtt.ia»tf»0. C*l6<DB 
£ 2ttXtt*»ffl©#*ya-;UT-Bfc©Gnia^ 

h L.Ttt£Tfc.f*£. *A-ru-h*ttDffrtt**rt#H*L-lr*. 
n8fimtt£<D&*ff*]Ea3«T*< kAtt. 

Hfi, WAfcf±lmmiTlSi:LT^. /W>*-M10 IZ Ml JE 3 £ 

k& < , 4 0 2 ' fc©S«*&i*j&*j!»TSSo 

*JUKW© a * 5? >^«l«tt, S*» i:i£< atW-fciS^ y ca«.T-# 5 

Bl<tt*7r-f^7l/-f ©J**** 5?a-*jfe3t* 

anil, *jiiS«tD^^^>y««cffl^6ftamwfiiS€ya-/i/a)a* 
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©*3i^ S^a-^rtSfc^Sffii:, *SB<D* 3 * ^7 9 t * * 

22$tl, *-6 fc*ya-/H*IS£«Bfl<bj: ■Tri/-h415, 4 1 6fr 

l>*t», 3K7r-f /U 12 IJSSItT7l/- h416i:±7L'-h415t: 
iOttt*»SA, %VT4 A 412, ±Tri/-h 415, 4 1 6, £Jg7 7 

£ /i, KtT>422fcff-f Ftf>i414tS»LT^5, Z©«£. 

2f-f h^>4 2 2tt*77-fA7l/-f41 1 ffl©#7 r * A(ftK*fc«»*a^ 
tt*3*^*402*«fcjEf-fKev*414t»», £ ©» £ B^f tltf * 
$ 6 £#7 r A -4 1 2 ity t 4 A»4 r 3 CffiBtfttSftT OSttSSS t 

BBA*7X^j»<DPb-SnSS4l:, Zn, Sb, AL Ti, Si, C 

#7 t^T AT l/-<( *£fjfr*C(*, ^>^j§C «fc 0*77^ A T 1/ -f ©ftttOB 

6ff *s oo # a < , zomiz&my? >-s?cbb (Hs**ft«eto xttjt 
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r*BSICTg 3. 

(DT-a>^±^CD^ h *rcttO , #7r-f AOffiBBBC&So 

S 5Cv T7l/» h 4 1 6 CM ( H 5***1 41* ) £16 » 5 3 t 4* a * b ^ • 
T^U- l^416i:liSii:^7X, XttSi-Si CDB*§»-&T-JB 

asftx^aciiyjai^ *&, coffl«**tt»s«$cj:«ctA«aiAb, 

T7i/-h4160S/'J 3>0«Bl:lftit»-it«Cttf±ri/ - h 4 1 5 

.3t7 7-fA4 i 2 ctt^>y**firt«< raft»c, 
3- K*«ibtfflriie*fii±s*ac tn. 

*77^412, ± • T71/- K 4 1 5 > 4 16, 4g77 V ^ t 
-¥® CSFB£*iT ^ * £ fctfin, BEBfBttCtri/- K4 1 5<3)t>^$ 
tf^S^fcBBjFLBn .. 

3677-f/M12, ±-T^l/-F415, 416 i«4E7 7 2/ 5?B * 

a 4KB * 5 BSC B S * o 

B C* , 4 2 2tt^^f Ftfy, 411 fifty 7^A7H, 417 ttttB 
fc&SS, 418ttICg3. 4 19tt»f, 4 2 0li7l/^fl/yX, 4 2 1 tt L D 
XttPD7V-ftiS. 

B7 2 fc«S*iS J: i C, 4i77> j ; (BS***i*lO tt3fc:J*** 
*^^«4 0 2 i:rtlStl&3t7r-fA7l/-f4 1 1 (D ft JS C IS 6 *l T U * 0 
:(6*7T'fA7l/-f41 lOjfeBCtt, #-fKe>422tfB£S*U 
Z © *M Ktf>422 C<toT, 3fcn*^*402 '4^klM(t8. tit, 
BBC. 7U>fl/>X4 20!&^ltLD3JiiPD7l/>f 4 20, ICS418 
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r ^ s □ 
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